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2. Citations and e3q>lanaticinsCRjde 70.7) 

DoouMnte oit«d in tb» IntematiMial S««roh Report: 

m! sS lo8713*ArPatent abstract of database HEI 
D3: as 2003139916 Al (Published 24 July 2003) 

The applicant describes the problem of <=°f'^°lJi;^^„\3r''^S? 
vessef When the physical process rs "--f^^,^ 

^!?rtt-c^ont^?rs-^^^^^^^ a^e of sensor sisals to 

r-«^ciniate suitable instrument, e.g. sensors, . _ 

properly working system in an accurate and safe state 
position. 

lo^tlr monitors the sensors and controls ^l^.oper.t^^^^^^^ 
the actuators. An interactive diagnostic work ^^^^^^^^^^f ^^^^^ 
its own external computer for ^^^^^'^^^''J^^^^t^rfna and/or 
monitoring and analyzing electronic d^^^. . J^^^^^S|3^3^^;°e 
exiting the onboard computer of the vehicle. J^^^^^ 
proviSId for selectively and temporarily disconnecting one or 
more specific sensors or actuators from the vehicle. s onboard 
computer? The work station's external f ^^^^^^'^^^ 

ten^orarily connected with these sensors for simulating the 

• • • / • • • 
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fa case the space In any of the preceding bows is not Buffideiit 
Cimtiiinationo£ Box V 

operation of one or more specific sensors or actuators 
Sendent of the actual operation of ^hese sensors The 
external computer simulate the sensors they would operate 
under simulating conditions (see page 6, Ixne 11 P^^^ 
line 4; page 10, line 1 - page 12, line 19; page 14, line lb 
page 15, line 22; figure 2; claim 1) . 

Document D2 discloses a system for automatic control of a 
sh?^ course at sea. A testing station on-board on the shxp 
contains a mathematical model of the ship, control desk, 
aSua^or, steering simulator and a feedback sensor The 
^SSa^lve charac?eristics of the control system on test are 
^Jermined more realistically by having regard to the 
irreaular nature of rough sea xn selecting the dynamic 
chaScteristics required and in determining the parameters of 
the real system. 

and the claimed 
that the claimed 
or actuators 
vessel in drilling 



The difference between Dl respectively 02 
invention, according to claims 1 and 18, is 
invention solves navigation problems of sensors 
T-f:*lated to dynamic positioning of a vessel 
o^eratton! An "^cterna! simulation cc^uter^ and 
^ - - -■_ continuous interaction to each otner. 



control system are in 
The 



external computer receives and computes a simulated signal 
^ coi^d signal from the on-board computer, which 



out of 
disconnects one or 



several sensor signals in the system 



Conibination of the new 
specific desired sensor si 
in 



simulated signals for disconnected 



cixic .-gnals and remaining f ^^J^^^J^^ 

the system are connected together on ^he °n-b^ 
be tested for the one or few sensor signals. The system 
provides" a proper response in situations of w^ich connected 
sensor is properly working. This reduces the need of test °f 
individual sensors or actuators separately, and 
unpredictable events to keep and remain in an accurate and 
stable position. 

Hence it is not obvious for a person skilled in the art to 
modify Dl or D2 to solve the same problem as referred in the 
claimed invention. 

in light of the arguments stated above, the invention 
According to claims l-VT is novel and industrial applicable, 
and is considered to involve an inventive step. 
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Box Na Vra Certain observations on the international appUcation 

suppOTted by the desCTiption. aie made: 

The indicating statement f^^^ ^^^'^^^^^l^^i.l^^lr^JZ'-Tl^ll 

%^^i^^:^Jr^''^rrtitrto 'if^' .-"-ions 

contained in the claim to which it refers to. 
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Amended Claims 

1 . A method for testing a controi system (2) in a marine vessei (4). in wiiich said 
controi system (2) comprises control and monitoring of said vessel (4) witii controi 
signals (13) to one or more actuators (3), said method comprising the following 

5 sequential steps: 

acquisition in real time of sensor signals (7) to said control system (2) from one or 
more sensors (8) over a first sensor signal line (12) to said control system (2); 

acquisition of command signals (9) to said control system (2) from a command 
input device (10) over a second signal line or command signal line (1 1) to said control 
0 system (2); 

computation in a controi algorithm (31) in said control system (2) on basis of one 
or more of said sensor signals (7) and said command signals (9). and sending of said 
control signals (1 3) over a third signal line (1 4) to said actuators (3) 

disconnection of one or more of said sensor signals (7) from one or more of said 
5 sensors (8) or of said command signals (9) from said control input devices (1 0), so that 
the selected sensor signals (7) or command signals (9) do not flow to said control 
system (2), and replacement of one or more of said disconnected sensor signals (7) or 
said command signals (9). with corresponding simulated sensor signals (7') or simulated 
command signals (9'). 
10 characterised in 

that said simulated sensor data (7') or command signals (9') are generated in a 
remote test laboratory 40) with respect to said vessel (4) and transmitted over a 
communication line (6) via one or more of said signal lines (12, 14) to said control 
system (2); 

15 * continued computation of control signals (1 3') In said control system (2) on basis 
of said real and/or said simulated sensor signals (7a or 7a', 7b or 7b', 7c or 7c', ..) or 
said real and/or said command signals (9a or 9a', 9b or 9b' , 9c or 9c', ..), and 

transmitting said control signals (1 3') via said communication line (6) to said 
remote test laboratory (40). 



30 



2. The method of claim 1 , comprising simulation in a simulator (30) In said test 
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laboratory (40) by means of an algorithm (32) of a new dynamic state of a vessel model 
(4') on basis of said control signals (13')- 

3. The method of claim 1 . in which said sensor signals (7) comprise one or more of 
; the following sensor parameters from said sensors (8): 

- a position (7a) of said vessel from position sensors (8a). such as GPS receivers (8a); 
hydroacoustic position sensors (8h), integrating acceleration sensors, etc.; 

- a course (7b) from course sensors (8b), e.g. a gyrocompass or some other compass; 

- a velocity (7c) from a velocity sensor (8c) or an integrating acceleration sensor; 
) - a wind speed (7d) and a wind direction (7e) from an anemometer (8d, 8e); 

- a roll angle (70 from a roll angle sensor (8f); 

- a pitch angle (7g) from a pitch angle sensor (8g). 

4. The method of claim 1 . in which said control signals (1 3) comprise signals (1 3a, 
5 1 3b, 1 3c) in the fomi of shaft speed (1 3a, 1 3b) for one or more propellers (1 6) or 
thrusters (17). and angles (13c) for rudder (18) or thrusters (17) and possible other 
control devices to achieve one or more of desired position (9a). course (9b), velocity 
(9c). 

0 5. The method of claim 1 . in which said propellers (1 6) comprise one or more 
propellers (16a, 16b. 16c, ..). 

6. The method of claim 1 , in which said control devices (1 8) comprise one or more 
rudders (18a, 18b). 

15 

7. The method of claim 1 , 1 n which said control devices (1 8) comprise one or more 
thrusters (17) 

8. The method of claim 1 . In which said command Input device (10) comprises at 
JO least one position specification device (10a), a wheel (10b), a velocity specification 

device (10c), or a device for specification of desired roll angle, pitch angle, heave 
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compensation, etc. 10x) that gives a command signal for one or more of desired position 
(9a), desired course (9b). and desired velocity (9c) or some other desired variable (9x). 
e.g. desired roll angle, desired pitch angle, desired heave compensation, etc. 

9. The method of claim 1 , in which said remote test laboratory (40) is used to verify 
that said control signals (13, 13') from said control system (2) on basis of said simulated 
sensor signals (7') and said simulated command signals (9') in a test, and possibly 
remaining real sensor signals (7) and remaining real command signals (9). are such that 
said control signals (13. 13") will lead to a desired state of said vessel (4). and where 
said control system (2) is certified on basis of this. 

10. The method of claim 1 . in which the computation in said control algorithm (31 ) of 
said control system (2) uses dynamic parameters (5) of the vessel. Including mass (m), 
the axial moments of inertia of the vessel, the mass distribution of the vessel, and hull 
parameters that detennine the geometry of the hull. 

11. The method of claim 1 , in which the disconnection of said sensor signals (7) from 
said sensors (8) to said control system (2) is done by means of a switch (15a) on said 
signal line (12). 

1 2. The method of claim 1 . in which the disconnection of said command signals (8) 
from said command input device (10) to said control system (2) is done by means of a 
switch (15b) on said signal line (11). 

13. The method of claim 1 . in which said remote test laboratory (40) is located on 
land, and where said vessel (4a, 4b. 4c, ...) that Is being tested is situated at a long 
distance from said test laboratory (40), typically between 1 and 20000 km. and where 
the vessel that Is tested is in a harbor. In a dock or a yard, moored, or at the open sea. 

14. The method of claim 1 . In which failure situations are tested by dlsOonnecOon one 
or more of selected signals at the time of said sensor signals (7) or said command 
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Signals (9) to simulate breakdown of components, and where the response of the control 
system in the fomi of said control signals (13. 13') and status signals (19. 19') are logged 
on a logger (1 5) in said remote test laboratory (40). 

5 15 The method of claim 1 . In which failure situations are tested by changing or 
generating disturbances in a selection of said simulated sensor signals (T). or by 
generating external disturbances like weather, wind, electrical noise to said simulated 
sensor signals (T) that are sent from said remote test laboratory (40) to said control 
system (2) in said vessel (4). and where the response of said control system (2) in the 

0 form of said control signals (13. 13') and said status signals (19. 19') are logged on said 
logger (15) in said remote test laboratory (40). 

1 6. The method of claim 1 . in which new software for said control system (2) on 
board said vessel (4) is sent from said remote test laboratory (40) over said 
,5 communication line (6). 

17 The method of claim 1 . in which said remote test laboratory (40) on basis of a test 
of said control system (2) and the test result, is used to approve said control system (2) 
and to certify said control system (2) for regular use in said vessel (4). 



20 
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18. A system for testing a control system (2) in a marine vessel (4). said control 
system (2) being arranged to control and monitor said vessel (4). comprising the 



following features: 

one or more sensors (8) on board said vessel (4) to send one or more sensor 
25 signals (7) over a signal line (1 2) to said control system (2), 

command input devices (10) on board said vessel (4) anranged to send one or 
more of desired position, course, velocity (9) etc. over a command signal line (1 1) to 

said control system (2), 

an algorithm (31) in said control system (2) for the computation of control signals 
(1 3) to vessel actuators (3) on basis of said sensor signals (7). said command signals 
(9). for sending of said control signals (13) over a signal line (14) to said actuators (3). 
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one or more communication lines (6) for sending of one or more simulated sensor 
signals (7') and/or simulated command signals (9'), 
characterised by 

said communication line (6) running from a remote test laboratory (40) to said 
control system (2); 

a simulator (30) including an algorithm (32) for the simulation of a vessel model's 
(4-) new dynamic state represented by new sensor signals (7). based on the previous 
state (7. T). and said control signals (13. 13'). and dynamic parameters (5) for said 
vessel (4^1 

in which said communication line (6) is arranged for sending back said new 
simulated state represented by said simulated sensor signals (T) of said vessel model 
(4-) to said control system (2). for continued computation in said control system (2) on 
basis of the real and/or simulated values of said sensor signals (7, 7') or the real or 
simulated values of said command signals (9. 9'). of said control signals (13) to achieve 
at least one of said desired position, course, velocity (9) etc.. and 

in which said communication line (6) Is arranged for sending of the response from 
said control system (2) in the form of said control signals (13) as control signals (13') to 
said remote test laboratory (40). 

19. The system of claim 1 8. comprising a switch (1 5a) is arranged to disconnect one 
or more of said sensor signals (7) from said signal line (12) to said control system (2). 



20. The system of daim 1 8, comprising a second switch (1 5b) is arranged to 
disconnect one or more of said command signals (10) from said command signal line 

25 (1 1) to said control system (2). 

21 . The system of claim 18. comprising a third switch (15c) is arranged to disconnect 
one or more of said control signals (13) from said signal line (14) from said control 
system (2). 



30 



22. The system of claim 18, in which said dynamic parameters (5) of said vessel (4) 
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enter into said algorithm (31) of said control system (2) for the computation of said 
control signals (13) to said actuators (3). 

23. The system of claim 18. in which said remote test laboratory (40) is provided with 
a simulator (30). 

24. The system of claim 18. in which said communication line (6) for sending of one 
or more of said simulated sensor signals (7') from said remote test laboratory (40) is 
arranged to be connected to and disconnected from a first real-time interface (6a). on 
said remote test laboratory (40). 

25. The system of claim 18, in which said communication line (6) is arranged to be 
connected to and disconnected from a second real-time interface (6b) on said vessel 
(4). and where said second real-time interface (6b) is anranged to be connected to said 
signal line (1 1) to said control system (2) through said switch (15a). 

26. The system of claim 18. comprising a simulated command input device (10') for 
sending of said simulated command signals (9') from said remote test laboratory (40) 
through said real-time interface (6a) and over said communication line (6) and through 
said real-time interface (6b) to said control system (2). 

27. The system of dalm 18. in which the entire of or parts of said algorithm (31) in 
said control system (2) Is arranged to be modified, calibrated or replaced over said 
communication line (6) from said remote test laboratory (40). 

28. The system of claim 18. In which said control signals (13) include signals (13a. 
13b. 13c) in the forni of shaft speed (13a. 13b) for one ore more propellers (16) or 
thrustere (17), and angles (13c) for rudders (18) or thrusters (17) or possibly other 
control devices. 

29. The system of claim 18, wherein said sensors (8) include one or more of the 
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following: 

. position sensors (8a). to determine a position (7a). of said vessel (4) such as a GPS 
receiver (8a). hydroacoustic position sensors (8h). integrating acceleration sensors, etc.; 

- course sensors (8b). to determine a course (7b) of said vessel (4). e.g. a gyrocompass 
5 or some ottier compass, 

- a velocity sensor (8c) or an integrating acceleration sensor to determine a speed (7c) 

of said vessel (4); 

- an anemometer (8d. 8e) to give (relative) wind speed (7d) and w.nd direction (7e). 

- a roll angle sensor (8f) to give a roll angle (7f); 

10 - a pitch angle sensor (8g) to give a pitch angle (7g). 

30 The system of claim 18. wherein said remote test laboratory (4) Includes a data 
logger (15) for logging of the response in the fom. of said control signals and status 
signals (13\ 19') from said control system (2) to said sensor signals (7. T). 

15 
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